Abstract Immigrants' perceptions of affordability of insurance and knowledge of insurance after health reform are unknown. We conducted face-to-face surveys with a convenience sample of 1124 patients in three Massachusetts safety net Emergency Departments after the Massachusetts health reform (August 2013-January 2014), comparing immigrants and non-immigrants. Immigrants, as compared to non-immigrants, reported more concern about paying premiums (30 vs. 11 %, p = 0.0003) and about affording the current ED visit (38 vs. 22 %, p \ 0.0001). Immigrants were also less likely to report having unpaid medical bills (24 vs. 32 %, p = 0.0079), however this difference was not present among those with any hospitalization in the past year. Insured immigrants were less likely to know copayment amounts (57 vs. 71 %, p = 0.0018). Immigrants were more likely to report that signing up for insurance would be easier with fewer plans (53 vs. 34 %, p = 0.0443) and to lack information about insurance in their primary language (31 vs. 1 %, p \ 0.0001) when applying for insurance. Immigrants who sought insurance information via websites or helplines were more likely to find that information useful than nonimmigrants (100 vs. 92 %, p = 0.0339). Immigrants seeking care in safety net emergency departments had mixed experiences with affordability of and knowledge about insurance after Massachusetts health reform, raising concern about potential disparities under the Affordable Care Act that is based on the MA reform.
Background
Currently, 40 million immigrants reside in the US [1] and by 2050, immigrants will comprise 20 % of the population [2] . This large and growing population has poorer access to and outcomes of care than non-immigrants, differences that are often attributed to immigrants' high uninsurance rates [3] [4] [5] .
The 2006 Massachusetts health reform, the model for the Affordable Care Act (ACA), aimed to achieve near universal health insurance coverage and thereby increase the affordability of care and broaden healthcare access, particularly for vulnerable populations [6] . Indeed, early evidence suggests that immigrants gained access to insurance at high rates [7] . Little is known, however, about immigrants' perceptions of affordability of care or understanding of insurance after health reform. Because the ACA's main expansion provisions were implemented in January, 2014 and effects of the reform may not be realized in early years, the full impact of the ACA may not be known for several years. The Massachusetts (MA) reform, in contrast, was implemented from 2006 to 2007 and thus provides an opportunity to examine the impact of a similar but more mature reform on immigrants' experiences several years ahead of ACA data availability.
The Massachusetts reform had three major features affecting insurance coverage among immigrants and USborn. First, the reform required MA residents to acquire health insurance or be fined, enforced via a tax-penalty. While everyone with incomes C150 % FPL was subject to the mandate, could apply for exemptions if they demonstrated financial hardship, had religious objections, were children, or were uninsured \90 days [8, 9] . Second, it increased enrollment in the state's Medicaid program for legal residents who individuals met income and other eligibility requirements (pregnant women, disabled or HIV positive individuals, e.g.) [9] , except that legally present immigrants in the US for \5 years were ineligible for Medicaid. Third, it made new subsidized insurance plans available for legal residents with incomes \300 % FPL through a newly created health insurance exchange. Both before and after the reform, immigrants lacking documentation of legal status were ineligible for public insurance but could receive free or reduced cost care at selected clinics and hospitals through an uncompensated care pool [called the Health Safety Net (HSN) after reform].
The Massachusetts reform reduced the uninsured rate among non-elderly adults (age 18-64) from approximately 11 % in 2006 to 6 % in 2010 [9] with larger declines among racial and ethnic minorities and lower income individuals [10] . Data suggest that the reform improved access to and the affordability of care [11] [12] [13] . However, most studies examining racial and ethnic disparities in access to care failed to find narrowing of disparities. One study found improvements in having personal physicians for Hispanic compared with white residents (although among Spanish only speaking individuals, this worsened) [14] , while two studies failed to find improvement in this outcome [15, 16] . One study found narrowing of racial and ethnic disparities in mortality, though this was not statistically significant [17] . Other studies found no reduction in racial and ethnic disparities in being unable to see physicians because of cost [15, 16] , receipt of preventive services [16] , and admissions for ambulatory care sensitive conditions [18] , a measure of access to care. No prior studies, however, have assessed access to or affordability of care among immigrants after the MA reform.
In this non-population based study, we conducted surveys in a convenience sample of emergency department (ED) users of three hospitals to assess immigrants', as compared to non-immigrants', understanding of, experiences obtaining and perceptions of affordability of insurance, as well as perceived affordability of care 6 years after implementation of the MA reform.
Methods Study Design, Setting and Participants
This study was intended to examine a highly policy relevant population-immigrants seeking health care and to compare them with non-immigrants. Thus, we queried a convenience sample of patients seeking emergency care at three safety net hospitals, settings where immigrant and non-immigrant patients commonly seek care. Our strategy allowed us to reach immigrants in a cost-effective manner and allowed us to focus on residents utilizing care and insurance, who could thus comment on affordability of care and insurance.
Between August 2013 and January 2014, we interviewed patients in three EDs of Massachusetts' second largest safety net institution. We included patients aged 18-64 years, the age range impacted directly by health reform, who spoke one of four languages (English, Spanish, Portuguese, or Haitian Creole), had an Emergency Severity Index (ESI) [19] of 2-5 (excluding the most severely ill ESI of 1) and were insured by only one insurer,were uninsured or were recipients of HSN. We also excluded patients with altered mental status, inability to speak, and those who reported learning of changes in insurance status or type during the interview day; while most patients accurately report if they are insured, their ability to report the source of insurance may be limited [20] . We considered patients to be immigrants if they reported being born outside of the US mainland (including Puerto Rico and Samoa); consistent with other surveys, we did not assess legal documentation status [21, 22] .
The Cambridge Health Alliance Institutional Review Board approved this study.
Study Recruitment and Data Collection
Trained research assistants identified patients, conducted informed consent and verbally surveyed patients. Bilingual research assistants or trained medical interpreters working with research assistants conducted informed consent and interviewed non-English speaking patients. Patients received $10 gift cards for participating. Interviews were conducted daily between 9 a.m. and 11 p.m.
Survey Development and Measures
Our survey instrument drew from other validated surveys [12, 23, 24] . We queried all participants about having a payment plan with a hospital or doctors' office, having unpaid medical bills and being unable to afford basic needs such as food, heat or rent due to medical costs; for the latter two, among insured participants and those with HSN, we asked respondents to consider medical costs for anyone insured under their plan. We inquired about affordability of insurance by determining agreement with ''my insurance is affordable'' and asked whether participants were worried about paying their insurance premiums. We also inquired if participants were concerned that the current ED visit may lead to a payment plan or difficulty paying for food, heat or rent. Since assessments of affordability using these questions are subjective, we measure respondent's perception of affordability. However, for clarity and efficiency, we henceforth refer to this as ''affordability''.
We assessed understanding of insurance by inquiring about confidence in knowledge of coverage and costs among insured persons and those with HSN. We also assessed correct statement of copayment amounts for regular doctors' visits and generic medications among insured persons for whom we could verify copayment amounts [Medicaid and Commonwealth Care (CWC)]. Because we could not verify copayment amounts for privately insured persons, we excluded them from these questions.
Trained medical interpreters translated the survey into Spanish, Portuguese and Haitian Creole.
Analysis
We calculated survey response frequencies among immigrants and non-immigrants, and tested for statistical significance with Chi square analyses. Because previous studies have shown that fewer immigrants require medical care due to their being healthier overall [25, 26] , we stratified analyses of having unpaid bills by whether or not respondents had a hospitalization in the past year.
The primary aim of this study was to assess. (1) Perceptions of affordability of insurance and financial concerns; and (2) challenges in understanding and applying for health insurance among immigrants and to compare these to non-immigrants. We were interested in understanding immigrants' actual experiences in these domains, rather than the degree to which differences between immigrants and non-immigrants were due to characteristics associated with immigration status (e.g. income or language). Thus, we did not control for demographic or clinical features in our primary analyses. A secondary aim, however, was to understand whether demographic differences, particularly insurance, helped explain immigrant-non immigrant differences. Thus, we conducted multivariable logistic regression analyses controlling for age, gender, employment, education, and income, and then subsequently added insurance and finally race/ethnicity (after confirming there was no collinearity between race/ethnicity and immigrant status) (''Appendix''). Because the main types of insurance obtained under the MA health reform were publicly sponsored (Medicaid and CWC), we also examined whether immigrant versus nonimmigrant differences persisted among a sample limited to these insurances (''Appendix'').
In order to capture experiences obtaining health insurance under MA reform, we excluded patients who acquired insurance prior to MA reform from analyses of experiences obtaining health insurance.
To assess non-response bias, we compared demographic characteristics of respondents and non-respondents using Student's t test and Chi square tests. All analyses were performed using SAS software version 9.4 (SAS Institute, Cary, NC, USA).
Results
Eighty-three percent (1271 of 1523) of potential subjects agreed to participate; we excluded 74 for whom place of birth was unknown, then excluded four for whom primary insurance type was unknown and finally 69 who acquired insurance after ACA open enrollment began in October, 2013, yielding a final sample size of 1124. Non-respondents were more likely to have higher acuity levels (ESI scores of 2-3) (62 vs. 53 %, respectively, p = 0.010) and to be female (66 vs. 58 %, respectively, 0.030). Non respondents and respondents did not differ in their insurance type or age. A greater portion of immigrants were older, female, Hispanic, and employed and a lower proportion completed a high school education (Table 1) . Eighteen percent of immigrants were uninsured, compared with 12 % of non-immigrants.
Affordability of Insurance and Financial Concerns
Thirty-eight percent of immigrants, significantly more than among non-immigrants (22 %), were concerned about paying for their current ED visit (Table 2) . Seventeen percent of immigrants were unable to afford basic needs due to medical bills and ten percent of reported setting up payment plans with a hospital or doctor's office; though these were no different than among nonimmigrants. Fewer immigrants (24 %) had unpaid medical bills as compared to the non-immigrants (32 %). However, among respondents that had a hospitalization in the past year, similar proportions reported having unpaid medical bills. Thirty percent of immigrants were concerned about paying their premiums, higher than among non-immigrants (11 %).
Understanding of and Experiences Obtaining Insurance
Immigrants had difficulty understanding insurance; only 57 % correctly stated their copayments, fewer than among non-immigrants (71 %), and 34 % expressed low confidence in their knowledge of coverage and costs (Table 3) .
Thirty-seven percent of immigrants reported difficulty figuring out how to apply for insurance or difficulty completing the application process, similar to non-immigrants (39 %). Significantly more immigrants than non-immigrants (31 vs. 1 %) did not have information in their primary language when applying for insurance. More immigrants (53 %) than non-immigrants (34 %) reported that signing up for insurance would be easier with fewer plans.
Forty percent of immigrants attempted to get information from people at health centers or community-based organizations-similar to the proportion among non-immigrants; nearly all reported that information obtained via this method was helpful (98 % for both groups). Though there was no difference in the proportion of immigrants (54 %) and non-immigrants (63 %) obtaining information through websites or telephone help-lines; when information was obtained from these sources, more immigrants (100 %) than non-immigrants (92 %) reported that information was helpful. Most differences persisted in analyses limited to publicly insured persons, and a few additional differences emerged (''Appendix''). In general, adjustment for socio-demographic factors including age, gender, income, education, and employment did not alter the main findings; adding insurance to these models also did not alter these findings for most outcomes. Several of these disparities for immigrants were no longer significant, after adjusting for race/ethnicity.
Discussion
This is the first study to gauge perceptions of affordability of care and knowledge of insurance among immigrants under Massachusetts (MA) health reform and to compare these with non-immigrants. Among 1124 patients seeking emergency care after MA health reform, immigrants reported more concern about paying premiums and affording the current ED visit but fewer unpaid medical bills. Immigrants reported mixed experiences with understanding and obtaining health insurance. Immigrants correctly stated their copayments a relatively low percentage of the time and few had access to information in their primary language and more reported that signing up for insurance would have been easier with fewer plans. Only about half of immigrants sought information about health insurance from websites, helplines, health centers or community organizations, but when they did, they were nearly universally likely to find the information useful. In fact, immigrants were more likely than non-immigrants to find the information obtained from websites and helplines to be useful. For many but not all of these measures of affordability and understanding of insurance, immigrants fared worse than non-immigrants. Because our study lacks a pre-reform baseline and a control group outside of the state, our findings do not shed light on the extent to which the MA reform may have decreased (or not decreased) disparities between immigrants and non-immigrants. Rather, the study focuses on a description of disparities present in the post-reform era.
Although affordability difficulties were more common among immigrants for some measures, it is notable that having unpaid medical bills were less common. However, as in other studies, immigrants had fewer hospitalizations that may necessitate health care expenditures [27] [28] [29] . After stratifying by hospitalizations, immigrants and nonimmigrants who had hospitalizations had similar rates of unpaid medical bills. This observation suggests that lower levels of unpaid medical bills among immigrants was largely due to their having less need for care such as hospitalizations. It also highlights that in some measures of affordability of care, disparities were not present.
The reasons for greater proportions of immigrants experiencing difficulties affording insurance compared with non-immigrants, where they existed, are likely to be multifactorial. Many MA residents purchased private insurance to comply with the individual mandate and many low to moderate income residents obtained public insurance. However, immigrants lacking documentation of legal residence were ineligible for public insurance and many were likely not offered or unable to afford employersponsored private insurance [3] . The higher rate of uninsurance among immigrants likely contributed to greater levels of difficulty affording insurance among immigrants. However, insurance status and type did not appear to explain a large percentage of immigrant versus non-immigrant differences in affordability measures, as disparities persisted in multivariate models controlling for insurance and in analyses restricted to the publicly insured. This last observation suggests that even under public insurance plans that formed the bulk of newly obtained insurance under the reform [30] , affordability challenges for immigrants existed.
Although demographic characteristics of immigrants and non-immigrants commonly underlie differences in access and health utilization between these groups [31, 32] , controlling for factors such as age, gender, income, education, and unemployment status in multivariable models largely did not substantially influence our results, suggesting that these were not major explanatory factors. However, several disparities appeared to be influenced to some degree by race/ethnicity in addition to immigration status. Immigrants may express higher concerns about affordability for several reasons. In our study, immigrants demonstrated lower levels of understanding about their insurance; this lower level of understanding may have led to increased uncertainty about and therefore more concern about how much the current ED visit would cost. Although we did not find a difference in income between immigrants and non-immigrants, immigrants may experience less job security and may work in jobs with less reliable income streams (e.g. as day laborers), leading to a less stable cash flow to pay for premiums. Immigrants may also have higher economic burdens for factors such as remittances to family members in home countries [33] , leading to less available income. The full scope of underlying reasons for continued difficulty affording care among immigrants merits further research.
Immigrants reported mixed experiences with obtaining and understanding insurance as compared to non-immigrants. The fact that immigrants were more likely to find information obtained via websites or helplines (and equally likely to find information obtained from people in health centers or community based organizations) to be useful points to well-targeted consumer support; in fact, among immigrants, 100 % of website and helpline users and 98 % of health center and community based organization users found this information helpful. At the same time, immigrants were less likely to understand their copayments and more likely to report that signing up for insurance would have been easier with fewer plans, suggesting that greater outreach to immigrants who are eligible to receive public insurance may need to augment the considerable outreach efforts made under the Massachusetts reform [34, 35] . Our findings may also imply that employers offering insurance plans and insurance companies need to better provide plan information tailored to immigrant populations. For example, thirty-one percent of immigrants lacked information in their primary language when acquiring insurance. While non-English information about government-sponsored insurances was available, immigrants may have spoken other languages or may not have known of this information. Further efforts to improve immigrants' exposure to information in non-English languages may improve their experience with insurance.
This study was intended to query a population of high policy relevance and was not designed as a populationbased study. Our setting and inclusion criteria sampled a population that is different than the general population (who likely have different acuity, more ED visits, and less outpatient access); this may have led to over-representation of persons with difficulty affording care. While these characteristics may lead to overrepresentation of affordability problems (among both immigrants and non-immigrants), they are unlikely to affect comparisons between these groups. Because it is a convenience sample, our results are not representative of the general MA population. For example, although our sample was 58 % female, statewide, females are 52 % of the population [36] . Also, patient perceptions of affordability of insurance may not reflect actual affordability defined in objective terms (e.g. health care spending exceeding a defined percentage of income). As is common among survey data, our income data had missing values (10 %) and values that may reveal inaccurate reporting (such as a value of $1).
The extent to which our findings are applicable to the ACA is an important policy question. The MA health reform placed fewer restrictions on immigrant eligibility for publicly sponsored insurance than the ACA. The MA reform provided state subsidized private insurance plans (to those with incomes B300 % FPL) called Commonwealth Care (CWC) to legally present immigrants in the US \5 years who were ineligible for federally sponsored health insurance [37, 38] . As part of the reform, MA also created the Health Safety Net Fund that paid for essential health services for the uninsured and underinsured, including undocumented and legally present immigrants who met income eligibility requirements [39, 40] . The ACA, does, however, provide substantial funding for outreach and navigation and extends eligibility for publicly subsidized private insurance for legally present immigrants to 400 % FPL, as compared to 300 % FPL under the MA reform. The extent to which challenges we identified for immigrants after the MA reform will be seen under the ACA is difficult to estimate but our findings should raise concern that immigrants may be continuing to face substantial barriers to affording and understanding insurance and affording health care under the ACA. Our study points to the need for careful monitoring of and likely additional provisions-such as improved access to subsidized and low cost insurance-to reduce disparities and improve immigrants' experiences affording care.
Appendix
See Tables 4, 5, 6 and 7. Unable to run models for ''Did not have information in primary language'', ''website or helpline information to find insurance was helpful'' and ''information from person at health center or from community-based organization was helpful'' due to too few observations in some cells or overfit models d Among those who had a role in choosing their insurance
